Background: Jumping to conclusions due to impulsivity has been shown to be a sensitive marker for dopamine dysregulation and addictive behaviour patterns in treated patients with Parkinson's disease (PD). It is unknown whether drug naïve PD patients, who have never received dopaminergic therapy also have deficits in information sampling. Methods: Twenty five de novo PD patients and twenty matched healthy controls were recruited and tested on the beads task, which is a validated information sampling task to assess reflection impulsivity and a temporal discounting questionnaire. Results: Patients gathered significantly less information and made more irrational choices than matched controls. There was, however, no group difference on the temporal discounting questionnaire. Conclusions: Poor information sampling and irrational decision making may be an inherent component of the neuropsychological deficit in Parkinson's disease. These findings suggest that underlying impulsivity detected by a metric task is common in de novo PD.
a b s t r a c t
Background: Jumping to conclusions due to impulsivity has been shown to be a sensitive marker for dopamine dysregulation and addictive behaviour patterns in treated patients with Parkinson's disease (PD). It is unknown whether drug naïve PD patients, who have never received dopaminergic therapy also have deficits in information sampling. Methods: Twenty five de novo PD patients and twenty matched healthy controls were recruited and tested on the beads task, which is a validated information sampling task to assess reflection impulsivity and a temporal discounting questionnaire. Results: Patients gathered significantly less information and made more irrational choices than matched controls. There was, however, no group difference on the temporal discounting questionnaire. Conclusions: Poor information sampling and irrational decision making may be an inherent component of the neuropsychological deficit in Parkinson's disease. These findings suggest that underlying impulsivity detected by a metric task is common in de novo PD.
& 2016 Elsevier Ltd. All rights reserved.
Introduction
Impulsive compulsive behaviours (ICBs) are increasingly recognized as a devastating complication of Parkinson's disease (PD) treatment, and include pathological gambling, compulsive sexual disorder, excessive inappropriate shopping, binge eating, compulsive shopping, and the dopamine dysregulation syndrome (Lees syndrome) (Averbeck et al., 2014; Becker et al., 2011) . ICBs have been reported to be no more frequent in untreated PD than in the general population, which would suggest that PD pathology alone is unlikely to increase the risk of addictive behaviours (Weintraub et al., 2013; Antonini et al., 2011) . However, the relevance of pre-morbid neuropsychological characteristics in the subsequent development of ICBs is suggested by studies describing high novelty seeking personality traits and a history of alcohol or substance dependence and depression as ICB risk factors (Voon et al., 2011; Djamshidian et al., 2012) .
The nature of the neuropsychological deficits in early de novo PD is still under investigation despite the first studies being carried out more than thirty years ago (Lees and Smith, 1983; Levin et al., 1989) . Difficulties in set switching as well as perseverative errors on the Wisconsin Card Sorting Test and on verbal fluency task (Lees and Smith, 1983) , impairments in reward learning, novelty processing, visuospatial functions and verbal memory have been described in untreated PD patients (Bodi et al., 2009; Aarsland et al., 2009; Muslimovic et al., 2005) but see (Poletti et al., 2010) .
In this study we use the "beads task" to examine "reflection impulsivity" in untreated PD, which is the ability to gather and evaluate information before making a definitive decision. Reflection impulsivity correlates with the presence of impulsive behaviour in PD patients treated with dopamine replacement therapies, and is also abnormal in other populations with addictive behaviours including substance abusers and non-PD pathological gamblers (Djamshidian et al., 2012) . Considering that dopaminergic drugs are regarded as the main cause of ICBs in PD (Djamshidian et al., 2013) we hypothesized that untreated PD patients would not differ from controls in an information sampling task.
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